Abstract. 2014 We have observed the surface instability of the interface between a highly concentrated ferrofluid and a weakly concentrated one. Our experimental data clearly show the first order character of the transition between a flat interface and the observed regular pattern of peaks. A large hysteresis effect is observed because of the high value of the relative permeability (03BC ~ 40) of our concentrated ferrofluid.
J. Physique Lett. 45 (1984) [1] ). An ionic ferrofluid, manufactured by a chemical process [9] , was used to prepare [10] The international system of units is used, go = 4 1t X 10-' SI, g (1) and (2) has been reported [1] ; in such experiments, where the relative permeability r never exceeded 1.8, the authors did not mention any jump or hysteresis effects : the instability appears as a weak first-order transition (soft instability in the Russian literature [4] [5] [6] [11] . From the deformation of a drop of concentrated phase surrounded by the low concentrated phase, in a magnetic field [10] , we get the interfacial tension between the two phases or=2x 10 -6 J m-2 and the ratio of their magnetic permeabilities ~2/~ 1 ~ 39. As the low concentrated phase permeability is close to po, the susceptibility of the rich phase is X = Il -1 ~ 38. The observation of the interface between the two phases is performed with a microscope and a videosystem which has already been described elsewhere [10] . The magnetic field, produced by two magnetic coils, is increased step by step; for each field value we wait a few minutes. The measured height p of one peak versus the applied magnetic field H is given in figure 1 ; the circles correspond to increasing magnetic field, the crosses to decreasing magnetic field. These data clearly show the first order character of the transition and the large hysteresis effect (7~/7/* = 1.35). We Fig. 1 We will try to evaluate the energy changes from a flat interface to an interface covered with peaks. As one can see in picture 1, the shape of the observed peaks is not that of small undulations of the surface, but appears with a conical form. Except for very small peaks (p 40 ~m) the semiangle 9 of each cone is nearly constant (tg 0 ~ 0.3). The energy change from a flat interface of basal area L x ~m to a peak of height p on the same basal area can be written in a general form as where the 3 terms correspond respectively to interfacial, gravity and magnetic energy changes. [6, 7] . This line is somewhat close to our unstable branch p-(dashed curve) for the height of the peak (expression (4)). Our simple model is in reasonable agreement with our experimental data. To obtain better agreement a much more complicated computation of the magnetic energy for peaks of arbitrary shape and height would be required.
Conclusiom
We have observed, for the first time, a first-order transition in the instability of a flat interface between two magnetic fluids. The large hysteresis effect is due to the high relative permeability of the magnetic fluid. We have developed a simple model in order to interpret the hysteresis effects and the height of the peaks. Agreement with our experimental data is reasonably good to within some not well defined geometrical factors.
